. 44 . L-E ~r a t t e b~~ and L. ~ndersson~ (Intr, by S. SjBlin) 24 Perinatal Research Unit, Dept. of Pediatrics and Dept.
of Clinical Physiology, University Hospital, Uppsala Sweden. Neonatal heart rate variability after intrauterine asphyxia and maternal obstetric regional analgesia.
During the first two hours of life the neonatal heart rate was monitored by ECG recording in 61 non-asphyctic and 15 asphyxiated newborn infants. Mothers of 42 of the non-asphyctic infants had obtained obstetric regional analgesia during labour. Nineteen of the non-asphyctic infants formed a reference group.
The ECG-signal, transmitted to an FM tape recorder was later digitized and further processed using an analyzing program on an IBM 3701155 computer.
The distribution of R-R variability of the different groups showed characteristic and significant differences. These results indicate a trend of progression in R-R variability with the severely asphyxiated infants at one of the extremes having the smallest R-R variability. With increasing R-R variability followed the groups of moderately asphyxiated , slightly asphyxiated infants, analgesia group of primiparous mothers, reference group of primiparae, analgesia group of multiparae succeeded by the reference group of multiparae at the other extreme, having the largest R-R variation. In the non-asphyxiated infants a significant negative correlation was found between neonatal heart rate variability and duration of labour, indicating a smaller variability with longer duration of labour.
--G.SEDIN*AND K.HAMMA~UND* (Intr. by S .SjBlin) .
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Department o f Paediatrics , University Hospital, Uppsala. Sweden. Evaporative water loss i n newborn preterm and small for sestational aae infants.
T h e water loss from the skin can be studied by measuring the vapour pressure gradient i n the air layer close t o the skin surface. 2 Measurements o f the evaporation rate (ER; g/m h) from a n interscapular skin area have shown a linear relationship between E R and ambient humidity i n fullterm and preterm infants who are appropriate for gestational age (AGA). Higher E R values were obtained a t a low ambient humidity than a t a high one. T h e E R level w a s much higher in preterm infants. I n fullterm small for gestational age (SGA) infants the same relationship was found but with lower E R values than i n fullterm AGA infants.
Transepidermal water loss (TEWL; g/m2h) can b e estimated from measurements made o n the buttock, the chest and a n interscapular skin area. I n AGA infants a n exponential relationship w a s found between TEWL and gestational age. I n SGA infants the TEWL values were lower than i n AGA infants o f the same gestational age. Monitoring of arterial Pco, (Paco ) is of similar importance as monitoring of Pao, , particularly in2neonatal intensive care. We report about the first clinical application of a miniaturized heated electrode for transcutaneous continuous monitoring of PCOZ (tcPco2) (JWS et al, Acta anaesth scand Suppl 168:118,1978) . Stability of the electrode, skin temperature necessary to obtain agreement of Paco, and tcPco,,kinetical properties of the electrode and its performance on sick neonates were studied in 40 infants (830-3630 g). After calibration in 6% CO, and N, at 4Z0 and 440 the electrode was attached to the skin at 44O, an inbuilt correction being made for thermal effects and skin CO, production (Paco, =tcPco,. e0.04(37-T)-4 torr).
After 15 min at 4 4 ' tcPco, was monitored at 42O for 1 hr, and again after 5 min of reheating to 44O to reestablish full vasodilatation.
The The effect o f bilirubin and phototreated bilirubin (10 mg/dl) on granulocytes (PMN) was studied "in vitro" utilizing the activity o f the hexose-monophosphate shunt a s an indirect index of granulocyte metabolic activity and, therefore, o f its phagocytic function. Blood was obtained from 1 0 healthy full-term newborns and from 1 0 healthy adults. Bilirubin and phototreated bilirubin seem to determine a significant decrease in the metabolic activity -during phagocytosis o f latex microspheres -of newborns' as well as adults' PMN. 28 ATKINSON* and G.H. ANDERSON*. Dept. Pediat., Nutr.and Med. Eng., Univ., Toronto and Res., Ins.,The Hosp. for Sick Children, Tor., Ont., Canada. Fractional deposition of metabolizable energy (ME) in very low birth weight infants (VLBW).
The increasing survival of VLBW premature infants requires a precise knowledge of utilization of essential nutrients (P-protein F=fat, C-carbohydrate) in order to design suitable dietary regimes Energy balance (EB), substrate utilization for oxidation (0) and tissue deposition studies were performed on VLBW premature infants (n-10; gest. age 27-31 weeks; birth weight 940 -1280 g; postnat.
age 1 -4 weeks) fed by own mother's milk (6 studies on 4 infants) or humanized milk (SMA 20124 Wyeth; 13 studies on 6 infants). EB for growth was determined by the equation: EB = ME -0 (P+F+C).
By increasing the net energy intake (NEI) from 50 to 150 Kcal/kgl day, resting metabolic rate (RMR) increased from 38 to 58 Kcallkg1 day in the formula fed infants (FFI) and from 45 to 58 in the breast fed infants (BFI). In a range of 50-110 Kcallkglday NEI the RMR was consistently higher in BFI.
The latter deposited more P than FFI at the same level of NEI. At a NEI of 100 Kcall kglday FFI deposited 1 g Plday in contrast to the 2 glkgfday P deposition observed in the BFI. Tissue deposition of F increases with the enhancement of NEI in both FFI and BFI but the relationship is the reverse to that observed for P deposition. At a 100 Kcallkglday NEI 18 Kcallkglday energy is deposited as F in the BFI in contrast to the 28 Kcallkglday deposition in FFI. It is concluded that the quality of growth (P v.F deposition) in response to a specific diet composition may be defined by our investigative approach. While 1,25 (OH) D3 is known to promote bone resorption in vitro little is known about $he action of this metabolite on matrix formation and mineralization. This question is particularly important in view of recent controversy on which metabolite of vitamin D promotes mineralization and cures oesteomalacia. Therefore the effect of 1,25 (OH)2D3 on growth cartilage and on endosteal bone was studied in tissue culture.
Material and methods talvaria and proximal tibia1 growth cartilage were prepared from baby rats with rickets ( 4 weeks). S~ecimens were incubated in Eaales medium, modified after ~ulbecco; for 1-6 days in the presence orabsence of 4 x 1 0 -8~ 1,25(OH) 03 and studied by transmission and scanning electron microscopy fcritical point drying method).In a recovery experiment calvaria were incubated with 1,25 (OH)2D3 for 1 day and transferred into a medium without the metabolite for a second incubation period of 1-6 days.
